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Background: Gender difference is prevalent in clinical feature, disease severity for noncommunicable diseases (NCD), but studies on 
gender disparity in clinical feature, disease severity and NCD comorbidity among psoriasis patients are limited. This cross-sectional 
study explores gender differences in clinical feature, lifestyle behavior and NCD comorbidity among psoriasis patients.
Methods: Psoriasis patients were recruited through cluster survey method in two hospitals, and questionnaire interviews were applied 
to collect the demographic feature, lifestyle habits, clinical feature and NCD among patients.
Results: A total of 2102 psoriasis patients included 1332 males (63.4%), 70% were over 35 years old and approximately 50% of them 
were overweight or obesity. The median value for psoriasis initiation age and disease duration was 33 years old (34 for male and 32 for 
female) and 9 years (10 for male and 7 for female), respectively. The psoriasis recurrence was mainly in winter (73.4%) and autumn 
(34.2%) both for patients. The prevalence of tobacco smoking and alcohol drinking was 31.2% and 12.6%. Male patients had higher 
prevalence of tobacco smoking (odds ratio (OR) = 13.26, 95% confidence interval (CI): 9.54–18.44) and alcohol drinking (OR = 
14.44, 95% CI: 7.90–26.40). The prevalence of diabetes, hypertension, hyperlipidemia, and metabolic syndrome were 13.2%, 28.5%, 
23.4% and 21.5%, respectively. Male patients had higher prevalence of diabetes (OR = 1.53, 95% CI: 1.16–2.02), hypertension (OR = 
1.87, 95% CI: 1.52–2.30), hyperlipidemia (OR = 2.34, 95% CI: 1.85–2.95) and metabolic syndrome (OR = 2.06, 95% CI: 1.63–2.62) 
than female patients. The proportions for 4 types of NCDs diagnosed after psoriasis onset were over 58%, which were also higher in 
males than females.
Conclusion: Female patients had shorter disease duration and with less NCD, and male patients had more body weight issue, with 
fewer sleep time and higher prevalence of tobacco smoking and alcohol drinking and NCDs. We recommend that dermatologist should 
notice the gender disparity in psoriasis patients, which is helpful for the disease diagnosis and treatment.
Keywords: psoriasis, gender disparity, tobacco smoking, alcohol drinking, overweight, metabolic diseases, comorbidity

Introduction
Psoriasis is a chronic and inflammatory disease that affects the skin, nails and joints and can be accompanied by various 
comorbidities.1 The overall prevalence of psoriasis ranges from 0.09% to 5.10%, and approximately 125 million people 
suffer from psoriasis worldwide.2 Psoriasis is more common in Caucasian, followed by yellow race and black race.3 

Psoriasis has several sub-types based on its clinical feature, of which psoriasis vulgaris is the most common sub-type.4 
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The clinical manifestation of psoriasis is mainly erythema and scaly, and psoriasis can occur all over the body with scalp 
and extensor limbs being more common, and psoriasis is usually aggravated in winter. Due to the high prevalence, long 
disease course, nature of recurrence and heavy economic burden, psoriasis impacts patients physically and psychologi
cally and is an important public health issue in the field of dermatology.

The pathogenesis of psoriasis is still unclear. Previous studies indicate that many factors play a role in the pathogenesis of 
psoriasis.5 External risk factors for psoriasis include mechanical stress, air pollution, ultraviolet radiation, drugs, vaccination, 
infection, tobacco and alcohol exposure. Internal risk factors for psoriasis include genetic, immunity, obesity, diabetes, 
dyslipidemia, hypertension and mental stress.6 In recent years, growing evidence indicates that psoriasis can be combined 
with some systemic diseases, known as psoriasis comorbidity.7,8 Understanding the correlation between psoriasis and 
comorbidity is helpful for the early identification and treatment of comorbidities, and the treatment of comorbidities is 
meaningful to improve the psoriasis condition. The pathogenesis of comorbidity is complex. The disease course, severity and 
recurrence frequency of psoriasis, family history and other factors may all affect the occurrence of comorbidity.7,8

In medical disciplines, gender is an important demographic feature for human beings,9 which may affect the health 
status in terms of incidence, prevalence, disease severity, adverse effects, and response to therapy.10 Studies have shown 
that gender is associated with the differences in clinical characteristics, disease severity, psychological distress and life 
quality for many non-communicable diseases (NCD).11 However, there is limited evidence on the pathogenesis, 
treatment preference and comorbidity management for psoriasis in different genders. Therefore, understanding the 
gender disparity in disease onset, treatment preference, NCD comorbidities and satisfaction among psoriasis patients is 
critical to improve their treatment effect and life quality.

In this study, we aim to learn the clinical feature, lifestyle behavior and NCD comorbidity among psoriasis patients 
and to explore the gender differences to provide reference for clinical decision-making and comorbidity prevention and 
treatment for psoriasis.

Methods
Study Design
During January to December 2021, we conducted a cross-sectional study in Shanghai Skin Diseases Hospital and 
Yueyang Hospital. As reported by Wei L12 in 2021, the prevalence of hypertension and Type 2 diabetes mellitus (T2DM) 
were 31.85% and 20.41% in patients with psoriasis in Shanghai. In this study, we applied sample size formula 
n ¼ ½μ2

α=2 � pð1 � pÞ�=δ2, and set prevalence of NCD equal 20% (p = 20%), α = 0.05, δ = 10% of p, with 20% of non- 
response rate, the sample size calculation indicated that at least 1845 psoriasis patients should be enrolled. In this study, 
we used cluster sampling method to recruit psoriasis patients. Ethics Review Committee of Yueyang Hospital, Shanghai 
University of Traditional Chinese Medicine reviewed and approved this study (2021–028), and all psoriasis patients 
signed the informed consent forms before questionnaire interview. In this study, 2102 psoriasis patients were included in 
the final analysis.

Psoriasis Patient Enrollment
In this study, psoriasis was confirmed according to guideline of the Chinese clinical dermatology.13 1) pathogenic site: 
with skin damage manifested as localized or systemic; 2) clinical symptoms: mainly red inflammatory papules, 
maculopapular rash, patches of varying sizes, covered with multiple layers of silvery-white scales. After scraping the 
scale, there is membranous appearance and punctate bleeding. In this study, both of male and female psoriasis patients 
aged >18 years were included and psoriasis patients with neurological or psychiatric abnormalities were excluded.

Data Collection
In this study, data were collected through a self-designed questionnaire during January and December 2021. We 
encourage patients with psoriasis to complete a face-to-face questionnaire survey. The main content of the questionnaire 
includes1 demographic feature: gender, age, education, personal monthly income, body mass index (BMI), etc.;2 lifestyle 
habits: tobacco smoking, alcohol drinking, tea drinking, physical exercise, sleep condition, etc.;3 medical history of 
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NCD: diabetes, hypertension, hyperlipidemia, psoriasis subtype, disease duration, psoriasis recurrence and family 
history.4 Lab examination: blood biochemical indicators. Physical examination of psoriasis patients including height, 
weight, and waist circumference was extracted directly from their medical records. This study presented 
a homogenization of the management in the blood biochemical indicators between two hospitals.

Lifestyle Habits Definition
In this study, tobacco smoking was defined as those who smoked at least one cigarette a day for at least 6 months. 
Alcohol drinking was defined as a person who drinks alcohol at least 3 times a week for six months or more in a lifetime, 
and we define tea drinking as those who drinking tea (green, black, etc.) at least 3 times a week for over 6 months. Daily 
sleep time was the combined hours of daytime nap and nighttime sleep in the most recent month before the investigation. 
Low intensity (LI) physical exercise was defined as exercise with METs (Metabolic Equivalent) less than 3.0, and 
patients with daily LI exercise ≥30 minutes were then classified into groups of “Never”, “(1–2) times/week”, “(3–5) 
times/week” and “(6–7) times/week”.

Definition and Index Calculation
Metabolic syndrome in this study was defined as those individuals with ≥3 types of abnormalities including hypertension, 
diabetes (T2DM), increased waist circumference, and dyslipidemia. In accordance with the guidelines for T2DM 
prevention and treatment of in China (2020 edition), T2DM was defined as patient with Fasting Blood Glucose (FBG) 
≥6.1 mmol/L or 2-h postprandial blood glucose ≥7.8 mmol/L in over 12 hours fasting. Hypertension was defined as 
patients with blood pressure ≥130/85 mmHg. Dyslipidemia was confirmed if triglycerides ≥1.7 mmol/L, reduced HDL 
was substantiated as HDL cholesterol <1.04 mmol/L, and the increased waist circumference was defined as waist 
circumference ≥90 cm in male and ≥85 cm in female. Disease duration of psoriasis patients was calculated as the time 
interval between the initial psoriasis diagnosis and the investigation which including the intermediate recovery times. The 
familial aggregation for psoriasis was classified as father, mother, siblings, and offspring. In this study, age was stratified 
into <35, 35–44, 45–55, and >55 years in accordance with quartile (P25, P50 and P75), marital status was categorized as 
unmarried, married and divorced/widows. Education level of patients was classified as junior high and lower, senior high, 
college and above. Occupation was classified as manual worker, mental worker and unemployment. Individual monthly 
income was categorized as <3000, 3000–5000, 5001–10,000, and >10,000 RMB (1000 Chinese Renminbi about US 
$160). BMI (kg/m2) of psoriasis patients was categorized as underweight (<18.5), normal weight (18.5–23.9), overweight 
(24.0–27.9) and obesity (≥28.0).

Statistical Analysis
In this study, data analysis was performed by applying SAS 9.4 (SAS Institute Inc, Cary, NC, USA). Quantitative data 
with normal distribution were expressed as mean and standard deviation (SD), and the Student’s t-test was used to test 
the differences between groups. Quantitative data with skewed distribution were expressed as median and interquartile 
range (IQR), and non-parametric rank-sum test was applied to examine the difference between groups. Qualitative data 
were expressed as frequency counts and percentage (%), and chi-square test was used to determine statistical difference 
between groups. Logistic regression was used to calculate odds ratio (OR) and 95% confidence interval (CI) to explore 
the gender disparity among psoriasis patients with different lifestyle habits and to investigate the association between 
gender and NCD comorbidity with the adjustment of potential confounding factors identified by the directed acyclic 
graphs (DAGs). In this study, a p-value of less than 0.05 (two-tailed) was considered as statistically significant.

Results
In this study, 2102 patients with psoriasis were enrolled, with 1332 (63.4%) patients were male. Approximately 73% of 
patients were over 35 years old, 82.2% of them were married, and 50% of them had an education of college and above. 
The proportion of mental worker and manual workers were 39.3% and 34.0%, respectively. About 62.5% of psoriasis 
patients were local residents, more than 59% of them had individual income over 5000 RMB per month, and over 50% of 
patients were overweight and obesity. Table 1 indicates that male patients had higher proportion of age over 45 years and 
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higher proportion of married status than female patients, and the differences were statistically significant. Moreover, 
female patients had higher education level, higher proportion of unemployment, lower individual monthly income, and 
lower level of obesity and overweight, the differences were all statistically significant (P < 0.05) (Table 1).

Gender Disparity in Lifestyle Habits Among Psoriasis Patients
Among 2102 patients with psoriasis, the prevalence of tobacco smoking, alcohol drinking and tea drinking was 31.2%, 
12.6% and 23.9%, respectively. Table 2 indicates that male psoriasis patients had higher prevalence of tobacco smoking 
than female patients, the crude OR was 13.30 (95% CI: 9.69–18.26) and the adjusted OR was 13.26 (95% CI: 9.54– 
18.44). In comparison with female psoriasis patients with tobacco smoking, male patients had lower smoking initiation 
age, longer smoking duration and more daily cigarette smoke consumption, and differences were all statistically 
significant (P < 0.05) (Figure 1). For alcohol drinking, male patients were nearly 15 times more likely to be alcohol 

Table 1 The Demographic Feature Among Psoriasis Patients in Shanghai, China

Variables Total 
Patients  

(n = 2102)

Male 
Patients  

(n = 1332)

Female 
Patients  
(n = 770)

χ2/t P

Age (years), n (%) 27.06 0.00

<35 582 (27.7) 318 (23.9) 264 (34.3)
35–44 467 (22.2) 308 (23.1) 159 (20.6)

45–55 433 (20.6) 285 (21.4) 148 (19.2)

>55 620 (29.5) 421 (31.6) 199 (25.8)
Marital status, n (%) 21.02 0.00

Unmarried 310 (14.7) 171 (12.8) 139 (18.1)
Married 1732 (82.4) 1134 (85.1) 598 (77.7)

Divorced/widows 60 (2.9) 27 (2.0) 33 (4.3)

Education, n (%) 8.35 0.02
Junior High and lower 484 (23.0) 312 (23.4) 172 (22.3)

Senior High 627 (29.8) 422 (31.7) 205 (26.6)

College and above 991 (47.1) 598 (44.9) 393 (51.0)
Occupation, n (%) 21.16 0.00

Manual workers 715 (34.0) 489 (36.7) 226 (29.4)

Mental workers 826 (39.3) 529 (39.7) 297 (38.6)
Unemployed 561 (26.7) 314 (23.6) 247 (32.1)

Individual monthly income (CNY), 

n (%)

37.15 0.00

<3, 000 254 (12.1) 127 (9.5) 127 (16.5)

3, 000–5, 000 598 (28.4) 381 (28.6) 217 (28.2)

5, 001–10, 000 937 (44.6) 590 (44.3) 347 (45.1)
> 10, 000 313 (14.9) 234 (17.6) 79 (10.3)

Residency status 1.19 0.28

Local resident 1314 (62.5) 821 (61.6) 493 (64.0)
Non-local resident 788 (37.5) 511 (38.4) 277 (36.0)

Height, mean (SD) 168.3 (7.5) 172.3 (5.5) 161.5 (5.1) 44.85 0.00

Weight, mean (SD) 68.7 (12.3) 73.8 (10.3) 59.9 (10.4) 29.83 0.00
BMI, mean (SD) 24.2 (3.5) 24.8 (3.1) 22.9 (3.8) 11.53 0.00

BMI, n (%) 191.89 0.00

<18.5 86 (4.1) 16 (1.2) 70 (9.1)
18.5–23.9 925 (44.5) 488 (37.2) 437 (57.0)

24.0–27.9 815 (39.2) 629 (47.9) 186 (24.3)

≥28.0 252 (12.1) 179 (13.6) 73 (9.5)

Abbreviations: BMI, body mass index; SD, standard deviation; CNY, Chinese Yuan.
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drinkers than females, even with the adjustment of potential confounders (OR = 14.44, [95% CI: 7.90–26.40]). Moreover, 
male patients had longer years of alcohol drinking duration (28 years for male and 8.5 years for female), and the 
difference was statistically significant (P<0.05) (Table 2, Figure 1).

Table 2 The Lifestyle and Health Related Behaviors Among Psoriasis Patients in Shanghai, China (n = 2102)

Variables Total Patients 
(n = 2102)

Male Patients 
(n = 1332)

Female Patients 
(n = 770)

ORcrude 95% CI ORadjusted 95% CI

Tobacco smokers, n (%)

Yes 656 (31.2) 610 (45.8) 46 (5.9) 13.30 9.69–18.26 13.26a 9.54–18.44

No 1446 (68.8) 722 (54.2) 724 (94.1) 1.00 1.00
Alcohol drinkers, n (%)

Yes 265 (12.6) 253 (19.0) 12 (1.6) 14.81 8.24–26.62 14.44b 7.90–26.40

No 1837 (87.4) 1079 (81.0) 758 (98.4) 1.00 1.00
Tea drinkers, n (%)

Yes 502 (23.9) 427 (32.1) 75 (9.7) 4.37 3.36–5.69 4.24c 3.19–5.63
No 1600 (76.1) 905 (67.9) 695 (90.3) 1.00 1.00

LI exercise >30 min, n (%)

Never/occasionally 519 (24.7) 314 (23.6) 205 (26.6) 1.00 1.00
<3 times per week 459 (21.8) 274 (20.6) 185 (24.0) 0.97 0.75–1.25 1.04d 0.79–1.37

3–5 times per week 392 (18.7) 258 (19.4) 134 (17.4) 1.26 0.96–1.65 1.14d 0.85–1.52

6–7 times per week 732 (34.8) 486 (36.5) 246 (32.0) 1.29 1.02–1.63 1.21d 0.95–1.56
Mean times of daily sleep, 

n (%)

<8 hours 1720 (81.8) 1109 (83.3) 611 (79.4) 1.29 1.03–1.62 1.07e 0.83–1.38
≥8 hours 382 (18.2) 223 (16.7) 159 (20.6) 1.00 1.00

Notes: ORadjusted: the potential confounders were ascertained by Directed Acyclic Graph method. aAdjusted variables including the age, marital status, education level and 
BMI. bAdjusted variables including the age, marital status, education level, residency and BMI. cAdjusted variables including the age, marital status, occupation, BMI, residency 
and monthly income. dAdjusted variables including the age, occupation and BMI. eAdjusted variables including the age, marital status, occupation, BMI, residency, education 
and monthly income. 
Abbreviations: OR, odds ratio; CI, confidence interval; LI, low intensity.

Figure 1 Gender disparity in tobacco smoking and alcohol drinking among patients with psoriasis. 
Note: ▲The difference between male and female patients was statistically significant (p < 0.05).
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The prevalence of tea drinking among male patients was 4.37 times higher than that in female patients (95% CI: 3.36– 
5.69), even with the adjustment of potential confounders (OR = 4.24, 95% CI: 3.19–5.63). For daily physical exercise 
>30 minutes, 24.7% of patients chose never or occasional, 34.8% of them chose 6–7 times per week, but there was no 
statistical difference between male and female patients. The proportion of daily sleep time <8 hours was 81.8%, which 
was slightly higher in male patients (83.3%) than female patients (79.4%), but without statistical significance (Table 2).

Clinical Feature and NCD Comorbidity Among Psoriasis Patients
In the study, psoriasis vulgaris was the predominant subtype of psoriasis (95.5%). The median value for psoriasis 
initiation age and disease duration was 33 years old (IQR: 22.1–46.0) and 9 years (IQR: 4–18), respectively, and male 
patients had older age of disease initiation and longer disease duration than female patients. The recurrence of psoriasis 
was mainly in winter (73.4%) and autumn (34.2%). The familial aggregation of psoriasis was 8.9% in fathers, 6.0% in 
mothers, 9.4% in siblings, and 5.1% in offspring. Female patients reported higher familial aggregation of psoriasis than 
male patients both in fathers, mothers, siblings and offspring, but the difference between male and female patients was 
only statistically significant in offspring. The prevalence of diabetes, hypertension, hyperlipidemia, and metabolic 
syndrome were 13.2%, 28.5%, 23.4% and 21.5%, respectively (Table 3).

Gender Disparity in NCD Comorbidity Among Psoriasis Patients
In this study, we incorporated diabetes, hypertension, hyperlipidemia and metabolic syndrome into the NCD comorbidity 
analysis. Table 4 indicates that the prevalence of diabetes, hypertension, hyperlipidemia and metabolic syndrome were 
associated with the gender, age, BMI, tobacco smoking and alcohol drinking among psoriasis patients. The prevalence of 

Table 3 The Type, Feature of Psoriasis and NCD Comorbidity Among Psoriasis Patients in Shanghai, China

Variables Total Patients  
(n = 2102)

Male Patients  
(n = 1332)

Female Patients  
(n = 770)

χ2/t P

Types of psoriasis, n (%) 0.26 0.97
Psoriasis vulgaris 2008 (95.5) 1273 (95.6) 735 (95.5)

Psoriasis arthropathica 38 (1.8) 23 (1.7) 15 (1.9)

Erythroderma psoriasis 43 (1.5) 20 (1.5) 12 (1.6)
Psoriasis pustulose 24 (1.2) 16 (1.2) 8 (1.1)

Initiation age of psoriasis, median (IQR) 33.0 (22.1–46.0) 33.9 (23.0–46.0) 32.0 (21.0–46.0) 5.95 0.02

Diseases duration (years), median (IQR) 9.0 (4.0–18.0) 10.0 (4.0–19.0) 7.0 (2.8–16.1) 26.22 0.00
Season of psoriasis recurrence, n (%)

Spring 417 (19.8) 246 (18.5) 171 (22.2) 4.29 0.04

Summer 282 (13.4) 180 (13.5) 102 (13.3) 0.03 0.86
Autumn 719 (34.2) 458 (34.4) 261 (33.9) 0.05 0.82

Winter 1542 (73.4) 1000 (75.1) 542 (70.4) 5.48 0.02

No seasonality 75 (3.6) 40 (3.0) 35 (4.6) 3.37 0.07
Familial aggregation of psoriasis, n (%)

Father 187 (8.9) 113 (8.5) 74 (9.6) 0.76 0.38

Mather 125 (6.0) 70 (5.3) 55 (7.1) 3.11 0.08
Siblings◊ 167 (9.4) 106 (9.1) 61 (9.8) 0.22 0.64

Offspring○ 80 (5.1) 41 (3.9) 39 (7.4) 8.92 0.00

NCD comorbidity, n (%)
Diabetes 277 (13.2) 198 (14.9) 79 (10.3) 9.04 0.00

Hypertension 598 (28.5) 438 (32.9) 160 (20.8) 35.10 0.00

Hyperlipidemia 491 (23.4) 379 (28.5) 112 (14.6) 52.69 0.00
Metabolic syndrome (Mets) 451 (21.5) 341 (25.6) 110 (14.3) 37.06 0.00

Notes: ◊The number of psoriasis patients with siblings was 1784 in total, 1162 for male and 622 for female. ○The number of psoriasis patients with offspring was 1584 in 
total, 1055 for male and 529 for female. 
Abbreviations: IQR, interquartile range; NCD, non-communicable diseases; Mets, metabolic syndrome.
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Table 4 The Gender Disparity in NCD Comorbidity Among Psoriasis Patients with the Adjustment of Potential Confounders in Shanghai, China

Variables Prevalence 
of Diabetes

Model 1 Prevalence of 
Hypertension

Model 2 Prevalence of 
Hyperlipidemia

Model 3 Prevalence of 
Metabolic 
Syndrome

Model 4

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Gender, n (%)

Male 198 (14.9) 1.53 1.16–2.02 438 (32.9) 1.87 1.52–2.30 379 (28.5) 2.34 1.85–2.95 341 (25.6) 2.06 1.63–2.62

Female 79 (10.3) 1.00 160 (20.8) 1.00 112 (14.6) 1.00 110 (14.3) 1.00

Age (years), n (%)

<35 8 (1.4) 1.00 18 (3.1) 1.00 48 (8.3) 1.00 16 (2.8) 1.00

35–44 26 (5.6) 4.23 1.89–9.43 112 (23.9) 9.89 5.91–16.55 124 (26.6) 4.02 2.81–5.76 83 (17.8) 7.65 4.41–13.26

45–55 78 (18.1) 15.76 7.53–33.03 181 (41.8) 22.51 13.56–37.35 136 (31.4) 5.09 3.56–7.29 137 (31.6) 16.4 9.57–27.99

>55 165 (26.6) 26.02 12.66–53.46 287 (46.3) 27.01 16.45–44.31 183 (29.5) 4.66 4.31–6.56 215 (34.7) 18.8 11.12–31.70

BMI, n (%)

<18.5 4 (4.4) 1.00 2 (2.2) 1.00 6 (6.5) 1.00 0 (0.0) –

18.5–23.9 89 (9.6) 2.34 0.84–6.53 181 (19.6) 10.95 2.67–44.86 130 (14.1) 2.34 1.01–5.47 63 (6.8) 1.00

24.0–27.9 138 (16.6) 4.37 1.58–12.09 297 (35.7) 24.93 6.10–101.94 243 (29.2) 5.91 2.55–13.69 256 (30.7) 6.72 5.01–9.02

≥28.0 46 (18.3) 4.91 1.72–14.06 118 (46.8) 39.63 9.55–164.38 112 (44.5) 11.47 4.83–27.21 132 (52.4) 16.65 11.68–23.76

Tobacco smokers, n (%)

Yes 105 (16.1) 1.41 1.09–1.84 241 (36.7) 1.77 1.45–2.16 211 (32.2) 1.97 1.61–2.43 193 (29.4) 1.92 1.55–2.38

No 172 (11.9) 1.00 357 (24.7) 1.00 280 (19.4) 1.00 258 (17.8) 1.00

Alcohol drinkers, n (%)

Yes 60 (22.6) 2.19 1.59–3.01 108 (40.8) 1.89 1.45–2.47 88 (33.2) 1.77 1.34–2.34 88 (33.2) 2.02 1.53–2.67

No 217 (11.8) 1.00 490 (26.7) 1.00 403 (21.9) 1.00 363 (19.8) 1.00

Notes: The adjusted OR (odds ratio) and 95% CI (confidence interval) between male and female was 1.15 (0.83–1.61) for Type 2 diabetes in Model 1, 1.30 (1.00–1.68) for hypertension in Model 2, 1.63 (1.24–2.14) for hyperlipidemia in 
Model 3, and 1.60 (1.22–2.10) for metabolic syndrome in Model 4. The adjusted potential confounders including age, BMI (body mass index), tobacco smoking and alcohol drinking. 
Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body mass index.
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diabetes among male patients (14.9%) was higher than female patients (10.3%), and the OR was 1.53 (95% CI: 1.16– 
2.02). Logistic regression indicated that male patients had 1.87 times higher prevalence of hypertension than female 
patients (95% CI: 1.52–2.30), even with the adjustment of potential confounders (OR = 1.30, 95% CI: 1.00–1.68). 
Meanwhile, the prevalence of hyperlipidemia was 28.5% in male patients and 14.6% in female patients (OR = 2.34, 95% 
CI: 1.85–2.95), male patients had higher hyperlipidemia prevalence than female patients with control of potential 
confounding factors (OR = 1.63, 95% CI: 1.24–2.14). Male patients had 2.06 times higher prevalence of metabolic 
syndrome (95% CI: 1.63–2.62), even with the adjustment of confounders (OR = 1.60, 95% CI: 1.22–2.10) (Table 4).

Times for NCD Comorbidity Diagnosis Among Psoriasis Patients
In comparison with the psoriasis onset time, we classified psoriasis patients into Group A for those whose NCD diagnosis 
time was behind the onset of psoriasis and Group B for those whose NCD diagnosis time was ahead of the onset of 
psoriasis. In Part A of Figure 2, the proportion of patients with NCD diagnosed after psoriasis onset (Group A) was 
58.84%, 60.54% and 66.60% for diabetes, hypertension and hyperlipidemia, respectively. The proportion of patients in 
Group A for diabetes, hypertension, and hyperlipidemia were all higher than that in Group B, both for male and female 
psoriasis patients. Moreover, male patients had a higher proportion of NCD diagnosed after psoriasis onset (Group A) 
than female patients for diabetes, hypertension and hyperlipidemia, the differences were all statistically significant 
(Figure 2A and B).

Discussion
This study confirmed winter as the major recurrence season and psoriasis vulgaris as the main clinical subtype. The 
occurrence of psoriasis was strongly associated with older age, tobacco smoking, alcohol consumption, and being 
overweight or obesity. This study obtained outcomes consistent with already available data.14,15 In this study, gender 
disparity analysis indicated that male patients had higher prevalence of tobacco smoking, alcohol drinking and tea 
drinking, had younger age of smoking and alcohol drinking initiation, with longer duration of tobacco smoking and 
alcohol drinking than female patients. Moreover, male patients had elder age of disease initiation and longer disease 
duration than female patients, and the prevalence of diabetes, hypertension, hyperlipidemia, and metabolic syndrome in 
male patients were higher than female patients.

Figure 2 Gender disparity comparison in proportion of patients with NCD diagnosed before and after the onset of psoriasis among patients with psoriasis. 
Notes: (A) Gender disparity comparison in proportion of patients with NCD diagnosed before and after the onset of psoriasis. (B) Gender disparity in proportion of 
patients with NCD diagnosed after the onset of psoriasis.
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Data in this study showed that psoriasis patients were predominantly males, which were consistent with previous 
research.16 Male psoriasis patients also had longer disease duration than female patients, and this might be due to the 
different lifestyle habits such as higher prevalence of tobacco smoking, alcohol drinking and lower proportion of physical 
exercise in male patients. However, female were more likely to be affected by itching, resulting in female patients being 
less satisfied with their treatment than male.17 This study indicated that the disease onset age among female patients was 
younger than male patients, which was also in line with previous literature.18 The first report on the association between 
psoriasis and obesity was a Swedish study which included 159,200 residents and was followed up for over 10 years, and 
this study demonstrated that being overweight or obesity was closely related with psoriasis onset.19 In this study, we 
identified that the prevalence of overweight and obesity in male patients was higher than in female patients, and this 
might attribute to the fact that female patients had higher proportion of body weight anxiety and were prone to engage in 
weight control measures. Stutts et al20 reported that males were more likely than females to underestimate their BMI and 
fewer males tried to lose weight than females.

Tobacco smoking and alcohol consumption were identified as important risk factors for psoriasis. In this study, the 
prevalence of tobacco smoking and alcohol drinking was 31.2% and 12.6%, which was in line with previous studies.12 

Meanwhile, the prevalence of tobacco smoking and alcohol drinking was higher in male patients than female patients. 
Gazel et al21 reported that patients who smoked over 20 cigarettes per day had twice higher severity of psoriasis risk and 
had more severe skin damage than those who smoked less than 10 cigarettes a day. Nicotine can stimulate the production 
of IL-12 by dendritic cells and increase the expression of CD40 and CD86, thereby stimulating T cell activation,22 and 
dioxins produced by tobacco burning can bind to the aromatic hydrocarbon receptors and regulate IL-17 and IL-22 
transcription,23 all of which relate closely with the onset and progress of psoriasis. Brenaut et al24 found that alcohol 
drinking was a risk factor for psoriasis in almost 80% studies through database analysis. A prospective study25 in the 
United States indicated that drinking alcohol 2 to 3 times a week increased the risk of psoriasis by 1.72 times. In this 
study, gender disparity in the prevalence of tobacco smoking and alcohol drinking might be due to the fact that the 
tobacco smoking and alcohol drinking are predominantly prevalent in males than females in the general population in 
China.26

It is well documented that physical exercise is associated with the preventive as well as therapeutic health-related 
benefits for a range of chronic diseases. Previously, we learned through a meta analysis that psoriasis patients with fewer 
physical exercise had more severe psoriasis lesions, and more physical exercise could reduce the recurrence of 
psoriasis.27 In this study, male psoriasis patients were slightly more physically active than female patients, but gender 
disparity in the proportion of low intensity physical exercise over 30 minutes was not statistically significant. In this 
study, we could not explore the association between physical exercise and psoriasis prevalence by gender, because all 
recruited subjects were psoriasis patients and the prevalence of psoriasis could not be calculated, so the incorporation of 
community population should be considered in future study.

This study demonstrated that psoriasis recurrence was mainly in winter and autumn, which was consistent with 
previous studies,28,29 and this was related to differences in ultraviolet radiation and vitamin D absorption in different 
seasons. Ultraviolet radiation can reverse the common cytokine profile by up-regulating expression of T helper (Th) 2 
cytokines and down-regulating the Th1/Th17 proinflammatory pathway in psoriasis.30 Moreover, vitamin D can regulate 
immunity, inhibit proliferation, promote apoptosis, promote keratinocyte differentiation, and participate in maintaining 
the integrity of the skin barrier in psoriasis patients.31 Ultraviolet radiation is strongest in summer and weakest in winter, 
and Vitamin D produced by the body will decrease with the decline of ultraviolet radiation. In winter, the cold air and 
higher probability of upper respiratory tract infection also contributed to the recurrence of psoriasis.32

Previous studies indicate that the prevalence of psoriasis is higher among immediate family members of psoriasis 
patients than the general population, demonstrating that genetic factors play an important role in the pathogenesis of 
psoriasis.33 Studies have shown that the proportion of psoriasis patients with family history is about 30% in foreign 
countries and 10–20% in China.34 In this study, psoriasis patients reported that 5.1% to 9.4% of their family members 
were victims of psoriasis, which was in line with previous studies.34 In this study, among the 559 patients with familial 
aggregation of psoriasis, female patients reported higher prevalence of psoriasis among family members than male 
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patients, especially among their offspring, suggesting that mothers with psoriasis might have a greater impact on their 
offspring, but reasons for this phenomenon are unclear.

In recent years, growing evidences demonstrate that metabolic diseases are the most common comorbidities of 
psoriasis, including obesity, dyslipidemia, diabetes, etc.35 An increasing number of studies have confirmed that the 
prevalence of metabolic diseases is higher in patients with psoriasis than that in normal population,35 and patients with 
severe psoriasis have greater risk for metabolic syndrome than those with mild psoriasis.36 In this study, the prevalence of 
psoriasis comorbidities ranged from 13.2% (diabetes) to 28.5% (hypertension), which were in line with previous 
studies.35 Moreover, male psoriasis patients had higher prevalence of diabetes, hypertension, hyperlipidemia and 
metabolic syndrome than female patients, which was also inconsistent with previous studies.37 Findings in this study 
suggest that dermatologist should consider the gender disparity in NCD comorbidities among psoriasis patients and pay 
more attention to the metabolic diseases for its early detection and treatment among psoriasis patients.

In particular, this study examined the temporal relationship between the onset of psoriasis and the onset of metabolic 
diseases including hypertension, diabetes, and dyslipidemia. Findings in this study indicated that the proportion of 
metabolic diseases diagnosed after the onset of psoriasis was higher than that diagnosed before the onset of psoriasis, 
suggesting that the onset of psoriasis was a potential risk factor for metabolic diseases. A study implemented in Taiwan 
showed that patients with psoriasis were more likely to develop metabolic disorders and severe vascular disease.38 

Another study indicated that the initiation of psoriasis would induce serious systemic inflammation, which in turn lead to 
insulin resistance and result in various metabolic abnormalities such as diabetes and cardiovascular diseases,39 so we 
recommend dermatologist to pay attention to the diagnosis and treatment of metabolic disorders among psoriasis patients, 
which is helpful for their psoriasis recovery.

There are several limitations in this study. First, we recruited psoriasis patients only in two hospitals in Shanghai, and 
patients were over 18 years old, so results of the study had limited representation of the total number of psoriasis patients. 
Second, information of tobacco consumption among tobacco smokers, information of alcohol drinking and tea drinking 
were collected through face-to-face interview, which might lead to recall bias. Third, indicators for psoriasis severity 
analysis were not included in this study, so we missed the chance to evaluate the gender disparity in disease severity of 
psoriasis, and the incorporation of indicators for psoriasis severity and life quality including Psoriasis Area and Severity 
Index (PASI), Physician’s Global Assessment (PGA), Dermatology Life Quality Index (DLQI), Professional Quality of 
Life Scale (PRQoL) and Visual Analogue Scale (VAS) should be considered in future study. Fourth, the nature of cross- 
sectional study limited the calculation of incidence for metabolic diseases among psoriasis patients. All of these 
aforementioned limitations in this study would restrict the interpretations of clinical findings in some degree.

Conclusion
Female psoriasis patients tended to be younger, had higher education, had shorter disease duration and with less NCD 
problem, whereas male psoriasis patients had more body weight issue, with fewer sleep time and higher prevalence of 
tobacco smoking and alcohol drinking and NCDs. We recommend that dermatologist should notice the gender disparity 
in psoriasis patients, which is helpful for the disease diagnosis and treatment.

Abbreviations
NCD, Noncommunicable diseases; OR, odds ratio; CI, confidence interval; LI, low intensity; METs, metabolic equiva
lent; FBG, fasting blood glucose; SD, standardized deviation; IQR, interquartile range; DAGs, directed acyclic graphs; 
PASI, psoriasis area and severity index; PGA, physician’s global assessment; DLQI, dermatology life quality index; 
PRQoL, professional quality of life scale; VAS, visual analogue scale.
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